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ABSTRACT: This project will demonstrate the application of The National Map to web-
enabled modeling by deriving model parameter values from data extracted from The National
Map, and by recommending modeling tools to be developed for The National Map. The
project will use the Agricultural Non-Point Source (AGNPS) pollution model as a case study.
AGNPS is acell-based model that uses information derived from land cover, soils, and
elevation data.



BACKGROUND: The National Map will support two fundamental uses of geospatial
information: visual interpretation, and analytical modeling. Visual interpretation typically
involves the selection and display of The National Map. The area of interest isidentified, and
the appropriate information is selected, displayed as a map, and simultaneously analyzed and
interpreted while the person views the map.

Similarly, analytical modeling involves the selection of The National Map content.
However, the use of the information is somewhat more complicated. Once the area of interest
has been identified and the appropriate information is selected, parametric values must be
extracted, possibly reformatted, and inserted into the model. Extracting those values has
traditionally required an understanding of the appropriateness of the source and the
requirements of the model.

A simple test of the appropriateness of a particular source of information isto extract
parametric values from that source, use the extracted values in amodel, and evaluate the
accuracy of the results. Many natural process modelsrely on parameters that can be
specifically extracted from the elevation component of The National Map, the National
Elevation Dataset (NED). Slope and aspect are routinely derived from elevation data and
used in models to simulate natural process such as surface water runoff. When combined
with other parametric values they can be used to estimate the physical characteristics of
watersheds, or simulate natural watershed processes such as runoff or erosion rates
(Garbrecht and Martz, 2000; Shroder and Bishop, 2003).

The AGNPS pollution model uses derived and other parametric values to simulate
watershed processes. It was developed by the USDA Agricultural Research Service to
simulate runoff, soil erosion and nutrient transport within agricultural watersheds following
storm events. AGNPS is cell-based and uses input parameters extracted or derived from three
data sets: land cover, soils, and elevation (Finn and others, 2002). Elevation data are used
specifically to determine the extent and morphology of the watershed. Land cover and soils
data are used to characterize the surface of the watershed.

Finn and others (2002) demonstrated the utility of geospatial databases as sources of
information for the parameterization of models. A logical continuation isto web-enable the
process by coupling parameterization with The National Map. This project will demonstrate
client-side web-enabled modeling with AGNPS by simulation of extracting and deriving
elevation and land cover parameters from The National Map. This project will also
investigate the feasibility of developing server-side modeling tools that could be made
available through The National Map.

HYPOTHESIS/IQUESTION: Thisinvestigation will focus on a single research hypothesis:
The National Map supports the devel opment of a web-enabled modeling environment. This
hypothesis will be tested in two ways. First, this project will attempt to extract elevation and
land cover parameters for the AGNPS model from The National Map. Second, this project
will investigate the feasibility of adding modeling tools, such as a user-defined basin
delineation application, which uses data available as part of The National Map.

APPROACH: This study will take a three-phased approach to identifying and quantifying
critical issues associated with devel oping a web-enabled modeling environment for The
National Map. The three phases are as follows:



1) Select amodel and determine its parameterization protocol,

2) ldentify limiting factors to the development of client-side parameterization tools,
and

3) Identify limiting factors to the development of server-side parameterization tools.

Phase 1 of this project iswell under way. AGNPS was selected due to the experience of the
researchers using AGNPS and its protocol for determining parameter values (Finn and
others, 2002). The focus will be on those values that are extracted or derived from elevation
data. Simulation of the web-based extraction of values from land cover and soils data will be
done since this functionality is currently not in place.

Phase 2 will involve an assessment of client-side web-enabled modeling, followed by
a proof-of-concept development of a pre-processing capability to AGNPS that extracts the
appropriate data from The National Map, derives parametric values, and provides those
valuesto AGNPS. A comparison will be made between the values derived by the pre-
processor and values determined by a modeler.

Phase 3 will focus on a proof-of-concept devel opment of server-side modeling tools
that can be added to The National Map. For example, atool may be recommended that
derives a user-defined drainage basin based on The National Map elevation data. This tool
might enable a user to select a point along a stream or on a hill slope, or provide a positional
value in some ground coordinate system. Similar to some non-web-enabled current software
packages that generate model parameters, the tool would then delimit the drainage basin that
contains that point or positional value (Viger et a., 2002; Usery et a., 2003.) In addition, the
tool could also provide parametric values for the point (elevation, slope, aspect), or
characteristic measures of the basin (area, perimeter length). The outline of the drainage
basin might then be used as a template to extract information from other data sets such as the
number or order of streams, or to determine land cover types within the basin.

PRODUCTS: We will produce a series of USGS Open-File reports that provide a theoretical
foundation for the project, describe annual progress, and present recommendations regarding
The National Map modeling tools. We also anticipate articles for publication in refereed
journals and presentations at national and international conferences. All of the publications
will be available electronically through a project web site.
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David Shaver
Mr. Shaver will coordinate the investigation’s focus on the usefulness of The
National Map data layers as basic input to physical process models. He will manage,
particularly, the viability of any proof-of-concept development from the end-user’s
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